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Abstract 



PROBLEM TO BE SOLVED: To extend the magnetic field in the direction vertical to the surface of a 
recording medium, which is generated by a magnetic pole part. 

SOLUTION: The thin film magnetic head is provided with first and second magnetic layers 8 and 14, a gap 
layer 9 formed between the first and second magnetic layers 8 and 14, and a thin film coil 10 partially 
installed between the first and second magnetic layers 8 and 14. The second magnetic layer 14 has a 
magnetic pole part layer 14A exposed to a medium opposite surface ABS, and a yoke part layer 14B for 
magnetically interconnecting the magnetic pole layer 14A and the first magnetic layer 8 through a 
connecting part 14C without being exposed to the medium opposite surface 14A. The yoke part layer 14B is 
magnetically connected to the surface of the gap layer 9 side of the magnetic pole part layer 14. The end 
surface of the medium opposite surface ABS side of the yoke part layer 14B is gradually separated from the 
medium opposite surface ABS further apart from the magnetic pole part layer 14A. 
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[0047] JSUbKBH tfci o fe, *^J|c7)^«fe^S 
aBWUR^'yKtt, E«»*^l^*«**frtHAB 

s t -y f i b^^ -y k ( mmmmmzm? > t 

* 5 , mWtffa®A B SOlO-aSj^MR*^ 5 SrflW, 
Xtt m& 1 0 feES § fifc , M RSRf - 5 Sr v-^ h"f 
&fc*^T»^-/WH«3tiJ:V±i5>'-/WKl6Srffll 

[0048] fE^K-y F(i. *l*Mf^®AB SfflfefeV* 
T IESSSE#c03t^i«d T^fif*feFJfSo^ll * B3»tTS 

^K«rtrt4 J: o £mw.ztifcwmttZ£tibmz, 
^imftmABsfrhMhtz&mz&^xK^zmi,® 
wmztuzMi oigttisio £vm2<nm&m 1 4 
t , imtttm «t 0 * 0 , as 1 ^Ktti 8 1 ^ 2 <w± 

a 1 4 torBlfelSft^ixfc^"- 1 !' 7 7l9i: s ^< t 
HBbWl«WEttl8j3j:ifl|S20B«tl 1 4cor B 1fe, 
CfLA>W»l4J18, 1 4fc#LTI6H3ilfctt» , CRtt 

[0049] %2<rmm 1 4(1, BStf^^A. % 

*«iftiHA b s fe^iB-f 1 4 a k , mm 

I*IBSA B S feSSffi^fe, jtlSffi 1 4 C Lt?S@gi5 

«•« i-4 a k » 1 o«ttJi s k «r sa»«fe««ti> 3 - 
rmtmi 4bl 3ia»i4Ckir*U"rv^. 

[0050] 3-^»»Ji 1 4 Btt, ttSSK^JB 1 4 A 
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^> v rm mnmz&^x . HEsas^-Ji 1 4 aw* 

miftffiAB SfflJWffliStt. ffi&gMM! 1 4AK»l 
I.CfoTi^CjlMlillABSA^ItlT^I,. * 
fc. 1 4 B<7)=¥> -y7°«9 fcttRttWWffi 

[005 1 ] 3-?gfcftB 1 4 B 

%fi*MMi 1 4 AJOf LT««Wfc*Stt**L'r . ft 
ot. *^I^M^J:ixH\ IMl^llABSCfc^ 

tjbi com!m8 tm2<?>m&m 1 4 1 <mnim*-k 

*2W«ttll4i:»J«3>f;H 0fc<0lBWE(t*/hS 
<*4£krt<T&S. itUCkO, 

*<fc<©iRt4.rk#^fg(c3r4. *HSt^ 
JBHWCfcfitf, iM3#J:9&42ft4. fEIMft^B 
fc*E4*l*I«B» < 4 £ k . 
[00521 4*:, #2lJfc^f§-m, 3-?»#JI 1 

4 b mwmm a b sit^siM, 1 4 a 

*»4>«h.S fcflS-s Tfc* fc«f**t (6]® A B S a^HtlT 

^4. t^t. *9m0jm£iitit£* 3-^sp^ii 

4BWSBBA^, «ffig|»Wl4A^S*-a-ffc:. a 

ie§§&fr^B$5*wi4 c t sr^± itctfb , 3- 

?gtf#H 1 4 B fc ffiS^Jg 1 4 A fc *>«MSH£8tt*t 
|*lEABSKj^ft4.ri:a I «rffifc: i 3:4. 4/S\ *HSfi 
«tlt lg 2 OKttJf 1 4 >y 7°m 9 ffl«0fflfc 
9 0° tlT^Jt^^1-^X7^*i£L^:V^T\ x 
•y ^^Cfc(tl»^^jitL^«?Ti^4S:Rfi± L 

[ 0 0 5 3 ] *mmmmiz&^z. vtmtim 

A B S fcBtfJt 4 WBMM 1 4 AOfflOJEmte. iBtt 
fc k § *>1B8 f7 7? flaoSMfcS- jrp* 4 i k a*?* & o 

[0054] ^mm<mm^mmmmn,^y wt*m 

1 4 ttftSfffiftl 1 4 Afc*J{t4SS 1 HAafr' 
k * 9 . m 1 OKttJI 8 <0«S3S^-)^fHS;ffiffi k 



ffiaffiflttrsWdfl ^ 4 t ti, mm»k LX\i.2M 
4. 

[ 0 0 5 5 ] *Htt^»ffitffi4gWISSBEa^'y K 

0 < . ^-y K#5fe£i-4HSilx*;Wfi&»* 
J: < , ElMWtcfcfiattft - k 4 . fto T . £ tf> 

gftfc < < ut , £IB&$&£fttf>4 C k i> . 

[ 0 0 .5 6 ] m 1 fc* ufe «fc a 3fs90feojB)B(cA« 

I^T^ftffll (SUHjai'vy Ht*tf^?-f ^fcfcJtiffi 

MiAffid ) tsa w-2 nmm 1 4 & mmuw 

fcfflV^*&t«, mi^iStt«8fc^2«iSft«14 
c^ffiSii:, ifEwEJBkliarcfcJ:^. 
[ 0 0 5 7 ] H 1 KOiLtiX o C *Wt^?gJB 

81EttttS:#t4tmiO!S:0. ^4<kfc«R3-f;H 
oo««IBfc^$<xfc»l^*(*e«W9B) k, 

fctm J: 0^:0. Mia 4 ^ 1 0 *$ iWB 1 

v\ mi^tti8fej;u : B2comtt«i4Wg-ri»m 

2^)95^ (&RJB9A. 9C) tSr^TLTV^. ^f>-y 
7*fll9^S2«oat»{4. Ji*Wrt1IIABSJC«atrv> 

4. L*^L, *^OTO(i. H5-f 

««iat3£*s<TJt» i <o»# ( tetti 9 b ) ^?fM 
l , ; com i j o t w&tt , iittfc ct i^e<*tt*« 

^SV \ a$ 1 OKttil 8 *J il^B 2 OEttii 1 4 t»t 

4»2^»^ (jeMyB9A, 90 wmtmizi 
tz(r>x\ w«3^/n oo^igrH i ](^m<#iatt«fi 

t*«T* , >y T« 9 WfHSttfc iSft 4 1 k ^ 

T"^4„ 

[ 0 0 5 8 ] *HSfi<^JStffi4SHSBBSt^'j' H 

^T, S4ttt^^±$-tt4ik^t"&4„ MR 
*P5I±, v-;Uh'13, 6t<koT^-^H$tLT^ 
4 <7JT\ |4|±S -ii-4 i k 4 . 

[00 59] 04^^LH3 3$-#MLT, 
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tl. 04&^L06. 07£l^L09, HI O&uL 
012, Hi 3&I^L01 5.01 6&V>L01 8, 0 
19&OL021, 022&i^L024, 025&V>L 
027, 02 8&OL03O, 03 1&^U13 3<7)# 

4. 07, 010, 013. 01 6, 01 9, 02 2. 
02 5. 02 8fc<J:t>"03 1(4, MWtttmSi 

^zmwmmzmix^h. 05. 08, 01 1, 

014.017, 020. 023. 02 6. 029 Hi. 
t/03 2(4, 04t^(tl.A-A»ffltcMJC-ri)Kffi 
ZmiX^h. 06. 09, 012, 015, 018. 
02 1, 024, 027, 03OfcJ:t/03 3(4, 

ttfam t*f jst h mm * n 1 x n & . 
C0060] *m$kmmzmmwkm%^v Y<r>mm 

fc, JfiS«2«±(cTSl5v-^Kl3^ffM-ri.. a? 
t, TgP^-^H13^±t, aii*4 0-g|5t^SJ6 

5 temztim^itc^ v-vt *w$L-t& . 
^i4i*itafg-ri). 

[oo6i]&£, wm4n±.\,z±M : s-^Ymz>* 

fML ^±(c^SStt«7£iMt£. &(~, 

jb s * Tiv 5 tf<7)#iwfitiu, si 1 <m»&m 8 
* t «tij-rs*^aattm*i3fliL'c, mofiwtJf 8 

WilSfMtS. 04&^L03 3T"(4, £ 
[0 0 6 2] at. 04&V*Ui6£^LfcJ:-3£. 

1 oiatti 8 «± t . 5 i-mnimmmjoim®. 
mmtixj^v^Lx. imm9A*mj&tz>. mz. 

^l9Afc3>:??h*-;U9a£Bj£-t!>. 

•' 7 * hj v /77< s»*3 j: t/^MSffi ( m itr 

1 0 £ JfM-f£ . ate, Jlftl?)7 * h y V 7~y 7 < Kffi 

^fflv^T , ^ < 1 1 4)\<iq cr>mim\,zitm 

1 0 0 6 3 ] Jfa^7 * h'J y ^5 7 4 mite t 

<r)Mzm&U 1 4 C ZffiSftt. atss 1 4 CO/P& 
(4, 0lJ^.tf2~4x/mt-tl.„ at', XJ*<y?££Jflti 
T, »l«3-fyH 0, fei*l9A. »»«9Bt}J:^a 

mi 1 4 c 0 x 0 cteggji 9 c *mmh . -r m 
jOuzisftiMgM 9 ccomMi. mm 1 4 c 



«3 -I b * W»T jMitfJ: < , Witt 6umb-t 

h. 

[0064] 07^V>L09tC^L?tJ:-5t. ft 

imtmmmmzm^x . 9 c si trass 1 

4C^±ffiS-^iI-(tr^. i^jftT, fflOttttl8 
«±Bi3&»felBSW 9 C iUira&gB 1 4 Cc7)±M^T'c7) 
Sg» <5ij^.(f2~4/zmfc-ri>. ^Wl^ffiA 

B sc^ttst^MI 9 Afcii^eWi 9 cnBfrey&ia 

[006 5] at, 01 0$:^U21 2(C^L/c<fcd 
t. ^S9Cc7)^*>c7)^#cW|t]ffiABSi|iJc7)-a5c7)± 
ic, H7>fx-y^y^fflovx^4 2Sr^-r^. ^ 
?4 2« 1 ^t^*r# , K-omiz'no 

x 7 f - yfizm- m&iizmit:$mx*$> &zt mit 

U\ *«J:d**mkLTtt. ^RJ4, il^ 5 , 

S^tvx^4 2^®Jt-ri»Ch* J T-#l». ^fc, 

flfiffiAB Sh(4^i|c7)(llffi4 2 a(4, I61tl9 CO 
®4 2 a k IMl^IlA B Si: anaEJtfct . 1 /x mfil 

Tx$>&zbtfmn\ 

[0 066] mz. 01 3^r^L01 5(^^15 
t. -7^^4 2§rfflV^T. AiSy^)vymW74x. 

v+ySKi-iX. $mm 9 ccD~&z>£vm£& 14 

CO-g|52rX-yf-yj?'LT, 3-^M114B(0Tft 
<^«?r^g-ri,„ 3-^SB^«14BWT*w±iB 
(4, «ft*fl*IffiABS»><c>IItES§tl3tmiOS 
e, gg2^ffif fcJ:t>'H30®gS-^T'V%-l). miCO 

OBl^ffieU, iffelSJf 9C(7)±H<7)9-*?, -7^74 2 

«4, mnwmscombiittTKKmxh*) . mi 

come £*)i>W, lt«8tt«8fl|fcEIBS<iTV^ . fiH 
t,HlcO®ekH3c7)®gt OSt{4gM*%M$tL 
TV^. H20fflf (4, mi<7)Webm3<Dmgbcr>ffl 

fclfUHkioTV^. f2»Iftglf)Met«: 

[0067] ±jiw4; o%mkcoB-<?$[^m 1 4 Bco 
Tlffi<7)±ffi{4, Wi(f, MKW*"f*-f5j-y^AIW»t 
10-8 0° kLraWfcEBESf-Wn^^^^ySUy 

^ 4 2 <wmM * y izn lx % t =sr h mfotrz thtz 
ft, -?x7 4 2<7)W[mz\&, mmx'hhw.2<mfifm 
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[ o o 6 8 1 mm 9 c tii^gp 1 4 c^nth 

Y 9 -i x -y ^(J. SS2 Offl f k 3W<0±« k T 
J»fctf>?MHb^ «»«*3-^aMWil4B«JMiJ: 

[0 0 6 9] Jfcfc, 111 6=flr^b01 8fc*U:J: 3 
fc. ~?X?4 2*mi;t&. VX?4 2#« 

. OJ; o =SrAH*»4>46«6*U±, 1 4 C£ U^* 

;Uf, 7^^4 2 £S§C&3ci"l> r k 4 ; 

? 4 2 tfWJA V i. O&S^fcli* us;* hfflwiM 

4. 

[00 7 0] mz. 019*V^L021fc*LfcJ:d 
ttt&ft 1 4 Ctf>±te3-?9WMi 1 4 B ZBf&tZ . 

imjftTtt, 3-?gl%Wf 14Bkt «tttt|6fiHAB 

S tojfiffifctJ tt4 fMSJf 9 C o±(c t, *vt t X 

mm 9 co±iBfe:*Jft*Sft l <7)®e i i) tit < &4 J: 

[00 7 1] &fc: s 02 2feJ:tf02 4fciSLfcJ:3 
3-?aWHl4B£«3J:3fc:«fMl7A£]B 

«t* . fttSfl 1 7 A<0J¥^.(i. &SJB 1 7 A<7)±ffl^) 

. [00 7 23 ifcfc* H2 5*v^UH2 7(c*LfcJ:a 

T, rill7A, 3-^»^ai4BtJiU ; l6S*9 

tt. Sfgffi*^2c0ffif^±ffik-Srr«.tTlT0kct 
V\ i^KiO. »2<7)l8Ett*14tfD]?*3&*^S<lS 

[0 0 73]iW:. 02 8$rHL03Ofc*U:J:3 
IZ, 7 U-ifto IS^/\'7 ^ 'J y/aci , 3 

1 4 Btixntmm9ccr>±i,z. wm-ftm 

1 4 A SrffM-t-i. . X*? * U y^ffiC J; o TM 
«14ASrmtS«^Wi. 02 5&^LE2 7(C* 
L*Mffi?):£ffit. 1 4 AZffiffct&tt® 

X O^Sttx v f-y^JBkiraEttflkS:«t:aSL, I! 

iztcotiz. mmuftjs 1 4 Aw»«(c»iSLfc»*tf) 

m J; ot, ^HKttflfc =k *x ••/ f - y ?"Jf S-x 7 f- > 
/UTs WB»#JI14A£JB*LTiJ:V\ £*>*i£ 

•mx®&uttmi4A<7)mmkfexz, mmm^rn 
1 4 A<7&* ■/ r« 9 1 i&uMMmwwattvm 



[0074] mz. H3 l&^LH3 3fc*U:J:'3 
fc, «Jlffi<0£tt&g -5 ct 3 izftKl 1 7 B £ jgjS-r 
4. <Mc, ftSJI 1 7 B^tSta^^SrJgJSLs 
x^/lltt'CaWfcflflKU jlftttfiMABSOffi 

S&£t4. 

[0075] ifmmmwiz^nm^'v Y<rmat 

ft 4. 

[0076] *ii(Dil(:(|^I18^7 h'^lBi 

->T, tt»«9 C<0-S»tJiWlfiK» 1 4 C<D-gl5£x 
•y^-y/fC. 3-^35^-1 1 4 BWTflfc<OJ#K£ifc}£ 
^C0k&. 3-^^Jil4B««WWlfflAB 

sfi)£7)?gffl{cMffii-4f3]ffl-r-S)i»m2^ffif ^ffM-r 

4 . * Tfll^tca-^IB^S l 4 B 

4. iOid^&tct^TS-^^ill 4BZ&f&. 

t&ztizx*)^ mm.mm\4AMmmmm 
[6]Ba b smnw&>wmmifi± o. iu miUTk s 

4 Afrhmtih \.z%r> x%* izmmiftmA b s a^k 

tH.^«* : 5rt-3-^i5^1 14B^ ^BtffM1-|> 
ik^lg^l., 

[0077] a^Ot<0»JBtfett*±E*»k{4a!K. 

3 -^a^ii 1 4 b L^ctetu 9 c mm 
h «^(cti . 3 ff^-i 1 4 b <r>wm$mA B S II 

saWtiK^SWKfc-tiifcliHU*. 3- 

^SP^jl 1 4 B^#:M[6]fflAB Sf|MB^±|B^ 
-ec7)Sffi<7)Tffltclfe«®9C<r)OT&fi*jitfik 

[0078] =sr*j, ^mtHmmmmmfezti 

tt*«oxfc^> 7 7°^ k afSSR^ L , c: tit>n±<z 

[ 0 0 7 9 ] ifc. *fM«4, «Mf^*#a^ffl^ 

R«^^ffMt^3t^ffra»^-y Ftctaffl-T*; 
k^'-C'#l). 

[ o o so ] mmxs®8gkf&f*)* 

m?lz£ -j TEfik a »fflH8«^ -y H fc: t Jtffl 
l-Sik^fSS. 
[0081 ] 

[ MfrMSk ] eujBw uzxoiz. mm 1^15 
<D^-ftii}Hztmff)mmm.%^ -y f t tzmmm e 11m 
(Dwmmm^-/ v<r>mmijmxn, w.2^m.wmm. 
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izttLx*¥%mnfizmztkKxmmz±z < ti 
zttf^ztchtmz. mm4)vfrhm.ztim 
&*B-?mmizj:^xy)m£<®w.?z>zttf-5im 

te&ft. 4fc, aWWTtti, 3-*S#«^«tt*f|p|ffi 
»»JiiliA*f te, 3-^«MJ-»^)«iB*»4)ffi8, IE 

Jikmffawi k mmzmfammiz^m z t 

>v ri»lt: 9 0 0 JSTFOftK**? &x y 

$ttc^ffiteSEft2rr&J<7)®ft£*# <-f*£fc ft 
[ 0 0 8 2 ] £fc. 11*114 IBift^flll^-y KfcJ 

tl>. 

[0083]^, Wl5fai&^«SiBt^7 Ftei 

*is a 9 te Lfc^-c. tmt&m?mt>t?mm%v 
te<< ix. mm®m*-m#>hztifix°iht^o%] 

[ii ] ^mco-mmmmmmmm^^y w 

[H2 ] 1 1 te* LfcJMBB«^7 h'?)$#*fftffi£* 
tIEiB0T'$>ft. 

[13 ] 01te*U^lM$SA-y Ht*5tt4m2WS8 
ttl«J8tt*3^TlBEffC* ft . 

(14 j *?twe>-mm<?>Bmizi&mmm'^-y y<t> 
W£i>mzm&~T.m*tMwmxhi. 
ci5] m4<n&-A.mm : km-Wffimx'fo&. 
[16} H4fc*tfc«»te»»t4*i**frtiBifc*r«t 

[17] H4t=H<XS*a^tBrlBBr**. 
[18 ] 07te*Ufett»(Cfc»t*04^A-Ai»|flfSi 
tettjfc-f I. 3tt»rffi0T* ft " 
[ 1 9 ] 1 7 te* LfcflMKcfc ft & fliBteHJE* 
ftffiffi£a^Kffi0T*ft. 



[ 1 1 0 3 1 7 te^< lS*^ctBriBia"C*> ft . 
[1113 11 Ote*Lfcft®tei>ttft04?)A-A|S 

mmfcttm-tmwzmtmwmx'hi . 

[112 3 11 Ote*U!t«S8tet5(t*««t»|plMteM 
JS-tftBfffitra-f BfffilTS)ft . 

[113 3 110 teli< IS£*-t$r®0TJ>ft . 

[114 3 11 3te*L£«cfctt&14c7)A-AiSf 
Kffite#jl^ftKM£iWiM0T$> l> . 

[115311 3iz*Ltzimi,zmmikmmztt 
mmm*mwmmx'b& . 
[i 1 6 3 1 1 3 te*t< xn^-tmmmx'hi . 

[117 3 01 6te*Lfc«Slte;fctfft04<7)A-Af| 
BfHfcWJSt 6 BnBfcatBnHBrc* ft . 

[i i s 3 1 1 6 te* Lteimizm&imtiiimiztt 
mmm?tmwmmx'fo& . 

[0193016 £«< I§£*tSrB0T£>ft . 
[12 0 3 11 9te*L?ttt!Bte*J»t604<OA-A* 

iirffite^jetftKffi^^-rwffli-c"$>ft . 

[12 13 11 9te*L£1Mte:fctfft$##fiffitett 
K-rftffirffi^a-tKffilT'J)ft . 

[12 2 3 11 9 te«< IS^tBriSEIT** . 

[12 3 3 12 2te*t7tWct3itft04c7)A-AIS 
SfrfflteMJCI- ft Elrffl£ atWfffilTj) ft . 

[12 4 3 12 2 te* Ucm$tefcttft$ft*f[6]ffitett 

[12 5 3 !2 2tegKlg£*-rM2T'&ft. 
[02 6 3 02 5te*t7tWci3(tft04cOA-A|| 

Brffite^JS-rftBfffi^lS-rSrffil-Cfeft . 

[0 2 7 3 02 5 te* Ltzwzmmmmiztt 

m ft BrH * Iff BrffilTfc ft . 

[0283 H2 5(C«<a»*jj%t*flBEtC*4. 

[02 9 3 12 8te*U^ttfiltefctfftl4<0A-A£S 
WteWJ61-ftKffi&«-rK®lT^ft . 

[03 0 3 02 8te*t^»^ttft^ft^fSjffiteW 
Jt^ftBrffifcmtfMT'&ft . 

[03 13 02 8teg<im^*-rBlTM0T'*ft„ 

[03 2 3 03 1 te*L?t«PJ,tefcttft04^A-A|| 

KHfctHW ft ww* mmmmxh ft . 

[03 3 3 03 1 fc^LtitfMlzm mfttt fomizft 
JC-T ft M^tllBtl) ft . 

3-TSSv— ^h'Jl. 4-tSIMI, 5-MR$f N 6- 
±»j^-;l/KJi, 8-*10«ttJB, 9 

•••^-VyTJf, 9 A, 9B, 9C-«S»ls lO-Slfflt 
rM;k 14-flS2tf>BH!HK 14A-WMMMK 1 
4B-3-?«^l, 14C-jSS». 17 A, 17B 
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[010] [013] 




[014] [015] [016] [017] 




[024] 
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[025] [028] 




